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(54) ELECTROMAGNETIC RELAY 

(57)Abstract: 

PURPOSE: To provide an electromagnetic relay the 
component parts of which are easy to manufacture and 
the operating characteristics of which are uniform. 
CONSTITUTION: A positioning recessed portion 21c of 
roughly triangular cross section is formed by curving the 
center portion of an iron core 21 of roughly U-shaped 
cross section. A portion of the center portion 23a of a 
spool 23 with which the iron core 21 is insert molded is 
recessed 23c. A permanent magnet 22 of rectangular 
cross section is fitted into the recessed portion 21c of 
the iron core 21 which is located on the bottom face of 
the recessed portion 23c. An engagement groove 31 
provided on the lower surface of a moving iron core 30 
is engaged with the corner portion 22a of the permanent 
magnet 22 so that the moving iron piece 30 is rotatably 
supported. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The electromagnetic relay characterized by supporting moving iron to the 
corner of the permanent magnet which leaned and attached moving iron to said iron 
core in the electromagnetic relay supported free [ rotation ] at the permanent magnet 
of the cross-section rectangle attached to the iron core, enabling free rotation. 
[Claim 2] The electromagnetic relay according to claim 1 characterized by having 
engaged with the corner of said permanent magnet and supporting the engagement 
slot established in one side of said moving iron free [ rotation ]. 

[Claim 3] The electromagnetic relay according to claim 1 or 2 characterized by fitting 
the corner of said permanent magnet into the crevice for positioning of a 
cross-section abbreviation triangle established in one side of said iron core. 
[Claim 4] An electromagnetic relay given in claim 1 characterized by supporting 
moving iron free [ rotation ] through the thin meat material which covers the corner of 
said permanent magnet thru/or any 1 term of 3. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the mounting structure of an 
electromagnetic relay and the permanent magnet which constitutes a magnetic circuit 
especially. 
[0002] 

[Description of the Prior Art] Conventionally, as a magnetic circuit of an 
electromagnetic relay, as shown in drawing 7 , for example By laying the support 
projected part 4 of moving iron 3 in the top-face center section of the permanent 
magnet 2 arranged on the center section of the abbreviation KO typeface iron core 1 , 
supporting free [ rotation ], and impressing and exciting an electrical potential 
difference in the coil 5 wound around said iron core 1 Said moving iron 3 is rotated and 
there is a thing the both ends 3a and 3b were made to attach and detach by turns to 
the both ends 1a and 1b of said iron core 1. In addition, in the above-mentioned 
electromagnetic relay, in order to consider as a self-reset mold, by bending 
horizontally end section 1a of said iron core 1, adsorption areas were made to differ 
and magnetic balance is lost. 



[0003] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned 
electromagnetic relay, end section 1a of an iron core 1 must be horizontally bent to 
accuracy, and manufacture takes time and effort. Especially, along with the 
miniaturization of equipment, the above-mentioned bending processing becomes it is 
remarkable and difficult, it is easy to produce variation for components precision, and 
there is a trouble that this has an adverse effect on an operating characteristic. 
[0004] In view of said trouble, manufacture of a component part is easy for this 
invention, and it aims at offering an electromagnetic relay with a uniform operating 
characteristic. 
[0005] 

[Means for Solving the Problem] In the electromagnetic relay supported for moving 
iron to the permanent magnet of the cross-section rectangle attached to the iron 
core, enabling free rotation, moving iron is supported for the electromagnetic relay 
concerning this invention to the corner of the permanent magnet leaned and attached 
to said iron core, enabling free rotation in order to attain said object. Moreover, said 
moving iron may engage with the corner of said permanent magnet, and may support 
the engagement slot established in the one side free [ rotation ]. Furthermore, said 
iron core may fit in and attach the corner of said permanent magnet to the crevice for 
positioning of a cross-section abbreviation triangle established in the one side. And 
said moving iron may be supported free [ rotation ] through the thin meat material 
which covers the corner of said permanent magnet. 
[0006] 

[Function] Therefore, according to claim 1 concerning this invention, moving iron will 
rotate the corner of the permanent magnet of a cross-section rectangle at the 
supporting point. Moreover, according to claim 2, moving iron will be supported free 
[ rotation ] through the engagement slot which engages with the corner of said 
permanent magnet. Furthermore, according to claim 3, a permanent magnet will be 
attached to the crevice for positioning of a cross-section abbreviation triangle 
established in the iron core with a predetermined inclination. And according to claim 4, 
moving iron will be supported by the corner of a permanent magnet free [ rotation ] 
through thin meat material. 
[0007] 

[Example] Next, the example concerning this invention is explained according to the 
accompanying drawing of drawing 1 thru/or drawing 6 R> 6. The electromagnetic relay 
concerning the 1st example consists of the moving iron 30 which constitutes a profile, 
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the base 10, the electromagnet block 20, and the movable block 80, the insulating 
frame 40, the load spring 50 and movable contact segment block 60, and a case 70, as 
shown in drawing 1 thru/or drawing 4 . 

[0008] While the base 10 has a flat-surface abbreviation rectangle and carries out 
insert molding of the stationary~contact terminal 1 1 and the contact common terminal 
13 to the lot [ every ] symmetry It is what was pressed fit from the upper part so that 
the stationary-contact terminal 12 of a couple might be countered (each contact 
terminal by the side of drawing 1 and the back is not illustrated.). It protrudes so that 
the stanchion sections 14a, 14b, 14b, and 14a, and 15a, 15b, 15b and 15a may be 
countered near the edge by the side of a shorter side, respectively, and the stanchion 
sections 16 and 16 for positioning are protruded on the mid-position of the stanchion 
sections 14a and 15a, respectively. 

[0009] And while the projected parts 19a and 19b for spring receptacles protrude, 
respectively among said stanchion section 16 and stanchion sections 14a and 15a 
which are located in the near side in drawing 1 , the bearing crevices 16a and 16a are 
established in the upper bed side of said stanchion sections 16 and 16. 
[0010] Furthermore, electrical connection of the upper bed section of said 
stationary-contact terminal 1 1 is carried out through the leadframe which is not 
illustrated to stationary-contact 11a prepared in the upper bed side of stanchion 
section 14a, and electrical connection of the upper bed section of said 
stationary-contact terminal 12 is carried out to stationary-contact 12a prepared in 
the upper bed side of stanchion section 15a. 

[0011] Furthermore, electrical connection is carried out to stationary-contact 13b by 
which the upper bed section was divided into two, electrical connection of one side 
was carried out to stationary-contact 13a prepared in the upper bed side of stanchion 
section 14b through the leadframe which is not illustrated, and the contact common 
terminal 13 established another side in the upper bed side of stanchion section 15b 
through the leadframe which is not illustrated. 

[0012] Moreover, between said stanchion section 14a and stanchion section 15a, the 
insulating wall 17 is established, respectively. In addition, 18a is an end-winding larval 
tunnel. 

[0013] As shown in drawing 4 , the electromagnet block 20 bends the center section 
of the iron core 21 of a cross-section abbreviation KO typeface, and forms crevice 
21c for positioning of a cross-section abbreviation triangle. It is what fitted in and 
attached the permanent magnet 22 of a cross-section rectangle to crevice 21c of 
said iron core 21 located in the base of 23d of hollows which carried out insert molding 
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of this to the spool 23, and were established in central flange 23a. While corner 22a of 
said permanent magnet 22 projects from the top face of central flange 23a of said 
spool 23 and left-hand side magnetic pole section 21a of an iron core 21 is exposed 
from the top face of flange 23b of said spool 23 Right-hand side magnetic pole section 
21b of an iron core 21 is exposed from the top face of flange 23c of said spool 23. 
[0014] Moreover, frame parts 24a and 24b are really fabricated by the lateral surface 
of said flanges 23b and 23c, respectively, and insert molding of the end-winding 
children 25 and 25 is carried out to this frame part 24a, respectively. And among 
drawing 4 , said end-winding child 25 tucks up, and the outgoing line of the coil 26 
wound around said spool 23 is tucked up by section 25a (a near side tucks up and the 
section is not shown.), respectively, and is soldered to it. Since it tucks up in this 
example and section 25a projects from the inside of frame part 24a, there is an 
advantage of not becoming a failure at the time of attaching the electromagnet block 
20. 

[0015] In addition, although the board thickness of said iron core 21 is fixed, left-hand 
side magnetic pole section 21a and right-hand side magnetic pole section 21b have 
wide, and an adsorption area is large. 

[0016] And the electromagnet block 20 is positioned above said base 10, and if it 
presses fit and carries out [ tacking] of the end-winding child 25 to end-winding larval 
tunnel 18a, Stanchions 14b and 14b, and 15b and 15b project from frame parts 24a 
and 24b, respectively. 

[0017] Moving iron 30 has the appearance of a flat-surface abbreviation rectangle, it 
constitutes the movable block 80 from the insulating frame 40, the load spring 50, and 
the movable contact segment block 60 which mention later, establishes the 
engagement slot 31 which serves as the rotation supporting point by ejection 
processing in an underside center section ( drawing 4 ), and has made the taper side 
the underside of both ends 32a and 32b. Furthermore, said moving iron 30 has two 
caulking holes 33 which formed said engagement slot 31 so that it might counter by 
carrying out in between. 

[0018] It protrudes the projections 43 and 43 for caulking of a couple on the top face 
while the insulating frame 40 has the shape of a cube type which can cover said 
moving iron 30, forms in both ends the loosely-fitting holes 41 and 42 which can fit 
loosely into the stanchion sections 14b and 15b of said base 10, respectively and has 
the projection for caulking (not shown) in the location corresponding to the underside 
with the caulking hole 33 of said moving iron 30. Moreover, the insulating frame 40 has 
formed shanks 44 and 44 in the center section of the lateral surface which counters. 



XV* ******** 



And both are united by inserting the caulking holes 33 and 33 of said moving iron 30 in 
the projection for caulking which the insulating frame 40 does not illustrate, 
respectively, and carrying out heat caulking to it. 

[0019] Since stationary contacts 11a and 13a, and 12a and 13b are divided with 
partition piece 40a ( drawing 2 ) allotted in the shape of [ which forms the 
loosely-fitting hole 41 of the insulating frame 40 (42) ] a Cush gear tooth, respectively 
according to this example, an insulating property is high. 

[0020] And since connection unification is carried out by connection section 40b, the 
point of said partition piece 40a cannot deform easily. However, if continuation section 
40b is only for acquiring a desired insulating property, it is not necessarily required. 
[0021] Furthermore, since the insulating frame 40 divides the electromagnet block 20 
and moving iron 30 from the movable contact segments 62 and 63 and stationary 
contacts 13a and 13b which are mentioned later, the distance for insulation is long and 
an insulating property is good. 

[0022] Since protruding line 40c ( drawing 3 ) prepared in the upper bed side of 
partition piece 40a especially located in the center divides stationary contacts 13a 
and 13a, and 13b and 13b, respectively, the insulating property after actuation and a 
return is good. 

[0023] The load spring 50 is what pierced tabular spring material and was crooked, and 
while the elastic arms 51 and 52 of the couple which extends in an opposite direction 
can contact the projected parts 19a and 19b for spring receptacles of said base 10, 
respectively, they have the caulking holes 53 and 53 in the projected parts 43 and 43 
for caulking of said insulating frame 40, and a corresponding location. In addition, the 
elastic arm 52 serves as wide from the elastic arm 51. 

[0024] The movable contact segment block 60 is what carried out a total of 
four-sheet insert molding of every two movable contact segments 62 and 63 of the 
flat-surface abbreviation configuration for U characters, respectively, and was unified 
before and after the insulating stand 61 ( drawing 2 ), and has formed the caulking 
holes 64 and 64 in the projected part 43 for caulking of said insulating frame 40, and 
the corresponding location in the center section of said insulating stand 61. 
[0025] Said movable contact segment 62 divides the both ends into two at a cross 
direction, and traveling contact 62a is prepared in one edge underside, and it prepares 
traveling contact 62b in an other-end section underside. Moreover, the traveling 
contacts 63a and 63b as well as [ the movable contact segment 63 ] said movable 
contact segment 62 are formed in the edge underside, respectively. 
[0026] And by carrying out sequential insertion of the caulking holes 53 and 53 of the 
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load spring 50, and the caulking holes 64 and 64 of an insulating stand 61 , and carrying 
out heat caulking of the point of said projecting projected parts 43 and 43 to the 
projected parts 43 and 43 of said insulating frame 40, the insulating frame 40, the load 
spring 50, and the movable contact segment block 60 which unified moving iron 30 are 
united, and the movable block 80 is constituted. 

[0027] Next, this is positioned in the upper part of said base 10, and if it fits into 
crevice 16a which formed the shank 44 of the insulating frame 40 in the stanchion 
section 16 of the base 10, while the engagement slot 31 of moving iron 30 engages 
with corner 22a of a permanent magnet 22 and moving iron 30 is supported rotatable, 
traveling contacts 62a and 62b, and 63a and 63b will counter stationary contacts 11a 
and 13a, and 12a and 13b respectively possible [ attachment and detachment ]. 
[0028] Thus, in the condition ( drawing 3 ) of having attached, corner 22a of a 
permanent magnet 22, the engagement slot 31 of moving iron 30, and the elastic arms 
51 and 52 of the hinge spring 50 will be mostly located on the same flat surface, and 
the excessive bending moment does not start, but smooth actuation etc. is obtained. 
[0029] Moreover, according to this example, since traveling contacts 62a and 62b, and 
63a and 63b are in the location which projected ahead more, the radius of gyration of 
the movable contact segments 62 and 63 is longer than the edges 32a and 32b of 
moving iron 30. For this reason, a contact can fully be opened and closed as the 
rotation include angle of moving iron 30 is small. Consequently, while there is little 
power consumption at high sensitivity, there is an advantage that the large 
electromagnetic relay of a contact gap is obtained. In addition, in this example, the 
shorter side side top face of a permanent magnet 22 was located near the moving iron 
30 rather than the long side side top face, and the magnetic balance of the right and 
left to moving iron 30 has collapsed. 

[0030] A case 70 has the shape of an abbreviation cube type which can fit into said 
base 10, and protrudes the projected parts 71 and 71 for location regulation on an 
inside corner. 

[0031] And if a case 70 is fitted into the base 10, said projected parts 71 and 71 will fit 
loosely into the notching crevices 65 and 65 of the movable contact segment block 60, 
respectively, and will regulate the relief to the upper part of said movable block 80. 
Subsequently, after pouring a sealing compound 81 into the hollow fitted in and formed 
in the case 70 and solidifying at the base 10, an assembly activity is completed by 
extracting internal gas from the deflation hole which the base 10 does not illustrate, 
carrying out thermofusion of said deflation hole, and sealing it. 

[0032] Next, actuation of the electromagnetic relay which consists of the 
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above-mentioned configuration is explained. Since in the case of deenergisation the 
magnetic balance to moving iron 30 has collapsed as mentioned above, by the 
magnetic flux of a permanent magnet 22, left side edge section 32a of moving iron 30 
sticks to wide left-hand side magnetic pole section 21a of an iron core 21, and is 
closing the magnetic circuit ( drawing 3 ). For this reason, while the traveling contacts 
62a and 62b of the movable contact segment 62 touch stationary contacts 11a and 
13a, traveling contacts 63a and 63b open from stationary contacts 12a and 13b, and 
the elastic arm 51 is carrying out the pressure welding to projected part 19a of the 
base 10. 

[0033] Next, if an electrical potential difference is impressed and excited in a coil 26 
so that the magnetic flux which negates the magnetic flux of a permanent magnet 22 
may arise, since right side edge section 32b of moving iron 30 will be attracted by 
right-hand side magnetic pole section 21b of an iron core 21 After resisting the 
magnetism of a permanent magnet 22, moving iron's 30 rotating corner 22a as the 
supporting point and left side edge section 32a of moving iron 30 opening from 
left-hand side magnetic pole section 21a of an iron core 21, right side edge section 
32b of moving iron 30 sticks to right-hand side magnetic pole section 21b of an iron 
core 21. For this reason, after the traveling contacts 62a and 62b of the movable 
contact segment 62 open from stationary contacts 11a and 13a, while the traveling 
contacts 63a and 63b of the movable contact segment 63 contact stationary contacts 
12a and 13b, the elastic arm 52 carries out a pressure welding to projected part 19b of 
the base 10. 

[0034] And if excitation of said coil 26 is solved, according to the return force based 
on the spring force of the movable contact segments 63 and 63 and the spring force 
of the elastic arm 52 and the shorter side side top face of a permanent magnet 22 
being closer to moving iron 30 than a long side side top face, moving iron 30 returns to 
the original location, and traveling contacts 62a and 62b, and 63a and 63b will change, 
and it will return to the original condition. 

[0035] Since according to this example the movable contact segments 62 and 63 have 
the flat-surface abbreviation configuration for U characters and are made into the 
so-called double breaking method, the distance between contacts of 
stationary-contact 11a and traveling contact 62a is [ / the so-called single breaking 
method ] good in one half. For this reason, the height dimension of an electromagnetic 
relay can be saved and equipment can be miniaturized. 

[0036] Moreover, since the load spring 50 consists of elastic arms 51 and 52 which act 
independently at the time of actuation and a return, a desired load curve tends to 
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obtain it by choosing both suitably. For this reason, it becomes that it is easy to make 
the load curve of the load spring 50 match with the abbreviation serpentine 
suction-force curve based on the electromagnet block 20, and there is an advantage 
that the degree of freedom of a design is large. 

[0037] The 2nd example is the case where covered corner 22a of a permanent magnet 
22 with the thin meat material 27, and moving iron 30 is supported free [ rotation ] 
through this thin meat material 27 to being the case where the 1st above-mentioned 
example engaged the engagement slot 31 of moving iron 30 with corner 22a of a 
permanent magnet 22 directly, and supports rotatable, as shown in drawing 5 and 
drawing 6 . 

[0038] While the thin meat material 27 of this example protects corner 22a of the 
brittle permanent magnet 22, the stainless steel plate and polyester film for securing 
smooth rotation actuation which it is and are nonmagnetic material as thin meat 
material, for example are mentioned. 

[0039] In addition, in this example, since central flange 23a of spool 23 is made higher 
than other flanges 23b and 23c and the level difference is prepared, the rotation 
include angle of moving iron 30 becomes larger than the 1st example, and there is an 
advantage that a big stroke is obtained. Since others are the same as that of the 1st 
above-mentioned example almost, explanation is omitted. 

[0040] In addition, although the above-mentioned example explained the case where a 
shank 44 was really fabricated to the insulating frame 40, it may not necessarily carry 
out insert molding, using not only this but the metal round bar as a shank. Moreover, it 
is not necessary to fix the end section to the same side face as a shank 44, you may 
fix to a different side face, and, as for the load spring 50, on the other hand, it is 
needless to say that you may make it the other end of the load spring 50 contact, not 
only the base 10 but other fixing components 20, for example, an electromagnet block. 
[0041] 

[Effect of the Invention] Since according to claim 1 concerning this invention a 
permanent magnet is leaned to an iron core and it has attached to it so that clearly 
from the above explanation, the suction force over the moving iron on the top face of 
both sides which forms the corner of a permanent magnet became out of balance, and 
magnetic balance has collapsed. For this reason, it becomes unnecessary to bend the 
end section of an iron core horizontally, and manufacture of a component part 
becomes easy. Since it is not necessary to bend the end section of an iron core even 
if equipment is miniaturized especially, the variation in the operating characteristic by 
the variation in components precision like the conventional example is lost. Moreover, 
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since according to claim 2 the engagement slot established in moving iron engages 
with the corner of a permanent magnet, moving iron cannot shift easily and a backlash 
does not arise in moving iron, an operating characteristic is stable. Furthermore, 
according to claim 3, since it fits in and the corner of a permanent magnet is 
positioned to the crevice of a cross-section abbreviation triangle, assembly becomes 
easy and assembly precision improves. And since the touch area of an iron core and a 
permanent magnet is large, magnetic reluctance becomes small, the leak of magnetic 
flux decreases, and magnetic effectiveness improves. And according to claim 4, since 
the corner of a brittle permanent magnet is covered with thin meat material, it is hard 
coming to generate a chip in a permanent magnet, and friction decreases by thin meat 
material, rotation of moving iron becomes smooth a life is not only extended, but, and 
it is effective in an operating characteristic improving further. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the decomposition perspective view showing the 1st example of the 
electromagnetic relay concerning this invention. 

[Drawing 2] It is the flat-surface sectional view showing the 1st example of the 
electromagnetic relay concerning this invention. 

[Drawing 3] It is the transverse-plane sectional view showing the 1st example of the 
electromagnetic relay concerning this invention. 

[Drawing 4] It is the important section decomposition sectional view showing the 1st 
example of the electromagnetic relay concerning this invention. 

[Drawing 5] It is the decomposition perspective view showing the 2nd example of the 
electromagnetic relay concerning this invention. 

[Drawing 6] It is the important section decomposition sectional view showing the 2nd 
example of the electromagnetic relay concerning this invention. 

[Drawing 7] It is the outline sectional view showing the magnetic circuit of the 
electromagnetic relay concerning the conventional example. 
[Description of Notations] 

20 [ — The crevice for positioning, 22 / — A permanent magnet, 22a / — A corner, 
30 / — Moving iron, 31 / — Engagement slot. ] — An electromagnet block, 21 — An 
iron core, 21a, 21b — The magnetic pole section, 21c 



THIS PAGE BUmK (ussro) 



(19)B*B««PJr (JP) 02) 5t H # |t ^ ^ ^A) (ll)^tbffi^iB#^ 

^¥6 -267392 

(43)&gfl B ¥t£ 6 *p(1994) 9 E22 B 



(SDIntO. 5 




F I 




H 0 1 H 51/24 


R 9177-5G 






50/36 


N 8121 -5G 












*W# Sf#JS<?)&4 OL (4 7 1) 


(21)a*IH#^ 


WBFF5-520Q2 


(71)tfS«A 


000002945 










(22)tBSB 


¥^5^(1993) 3 12 B 




^SBiS*?i5flP&mE7B@ii^BU10#ttj 






(72)^HJ« 


SIJII iE- 








j»*!»iiiffim* i io#«j 






(74)ftHA 





(54) imivzm mamma 



(57) CStt] 

[Writ] KB5»3*»OlfcB2 l ©**»*8r 5 ffltf 

»2 3 afccam2 3 c*jgjs-r* 0 doiam2 3 c©/g 

2 2<D8gP2 2 afCRTKjftM-3 OOTffiKRW-fcfltei* 

3 l*«*U Rl»«K-3 0*laI»ifiEk:3£«f-r*o. 



32o 30 32b 




25o 23b 26 23 (23a) 



25 



(2) 



WAV 6-267392 



iwaKSfcffltt zmz-ttif rcfktKWson awe, ^mm 
ft* mm s tain £ it u fc c t t -r % mmmmm. 

E*^«e<oft aptc«^ l r mis g a &c s& l fc c t * 

C1MSS3] MiaK50iT-ffiKlBtfcKfl5»Hft»0 

fl- b T BlRi^K'^Hid g toc^ L fc c £ i: 1" % 
M#9( 14^13 (D^-ftifr 1 &K:gBtte>«lttRt«8g. 

[0 0 0 1] 
[0 0 0 2] 

4*««bTHH&g&fc:3£8rU MGtt£llc«lQll;fc 
3>T;l/5£WE*01:(inbT®«'r5c ttc«tt), MIBrT 
■W*fr 3 fcBftU *<DM4BaP 3a, 3 b **&K«£ 1 
(DMiSSP la, lb tc^SK^fHf 3 «t 3 ic bfckOtf 

fclsb. IJgaRS 1 0-«W 1 a**¥^ri^fcSfOffl*f* 
[0 0 0 3] 

[^WSP^b.fcdt'rsW®] bfrbfc*<&, tuJSco 
W&ttttgg T*tt, 1 »-4$9$ 1 a **¥^T(RlCiE« 

[0004] *fg0ji«, ffiBmrnmcmfr. 

[0 0 0 5] 

^«5©ftasK:«-&bTiilftafiEK:X»bfet,o-e*o 



«■■«- s »f*#*rt- b TiwaniKiKM- * mm smc^n 

bT*><J:l/\, 
[0 0 0 6] 

#f^©«#T*i|I#ftftt5nSCfcfc&S 0 fit, » 
[0 0 0 7] 

6 <Dgstt0ffiKfi£o TBttB"*- §o SB 1 XftMlcfrfrStt 
^*8«g§«> 0 1 b0 4 tejjVT *B&. ^— 

X 1 0. 1IE7D7^2 0, RTft^'ny* 8 0£r*f|j& 
"T STORM" 3 0, Mftttf*4(K Mtffe5 0, *5J: 
20 t>\ HIKittftW-^nyi' 60. y-X 7 0ib^&S 

[0 0 0 8] ^— X 1 0«¥ffiBS*^^Wb, @5gM 

WlRj'TS.tdtci^ejEAbfcfecoT (SIB, AM 
aJl4a,14b.l4b,14 afe<tt>* 1 5 a , 1 5 b , 

i5b. i 5 aft^ftjenttfirrsiStegsiau * 

fc, SttaPl 4 a, 15 a©4>rafeB^tefiSj*46ffl^ft 
so SP16, 1 6%-etl-rtl^RbTfeSo 

[0 0 0 9] ?bts 0 1 (fO^lWMiafcffldf *WIB3£ 
eSP 1 6 fcStttgP 14a, 15a fc©HIK{*toS»fflA 
gPl9a, 1 9 btfZtl^nZm-gtlT^Ztt&lC, 
16, 16 <0±«ffiKttWSttHfflJ 16a, 
1 6 a*WP.nTl/>«, 

[0 0 10] ^P.tC tuI2H^^?l KD±i%m* 
SfigPl 4 aO±4fB®fca8WfcH«»jSil 1 afcH^b 

1 2 <D±4B8Pfi3£efi& 1 5 a <D±«SBK:»ttfcH 
40 1 2 a KWRSBRSft-CVSo 

[0 0 1 1] Se»fc, *a»ii*S?l 3f±±«Sffl5jV2 0 
{C^n. — ^f«H^b*V>U — A*^bT3&K 
gp 1 4 b©±i»ffiK:&tt;feHJ£»j6 l 3 a tctt*Ktt&£ 

5 b©±«sBK»w-fcB£«Mi i 3 bicwrasKsnr 

[0 0 12] Sfc, MI25:e§I5 1 4 a i:Sfigp 15afc 

©p^jc«ie^gi 7?b^n ; en^p.nTv^ 0 

1 8 att3-r;l/4B??fe*So 
so [0013] «BS5^a 7^20(1 04 jc^-r <fc 3 



3 



(3) 
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fc, Bfi»3*0OKK2 i(Ott>*«*J»fOiat/TWiB 
B&=ft0<D<ani*i6ffl[H]gI5 2 1 c*«/«U C*l£X7 

cam 2 3d©j£ffiteffi«"r*iKHB»£2 i©ia«2 i c 

KKiBfiS»0*AI52 2*«£LT*I*fcrttfcfc© 
T% WE*XK52 2 ©ft SB 2 2 ajWWEXr-;l/2 3 
04>Affff2 3 aOifflfr6WBtS-*, K£2 1© 
&fflfl&8E2 1 atflfflExT— rt/2 3<DSf§|5 2 3 bO± 
BBfr&lfflLTV* fcfct,K % K&2 1 (DSffiHSfflS 2 
1 b tfMfax ^2 3 (DKffi 2 3c <D±S SIUL io 
T</">3„ 

[0 0 14] MiESf952 3 b, 2 3 cO^Mie 

««sgi32 4a. 2 4b*^nfn-Mfsn, C(D# 

§15 2 4 atcti, 3^;WS?2 5, 2 5 V9" 
— VtimStlT^S. fLT, tfllEX^-;l/2 3tC#[s] 

4$?2 5<0*^6tf»2 5 a (#MfflH<Dj*&tf»t±B|jj*» 

•r. ) fc-€-n j en*^tfc.n, ^mmf-stir^s. # 

SOK0r?ttfr&tfAS2 5 atf#tt2 4 aOrtflOfrSSSW 

[0 0 15] £*5, mi@o&2 1 ©Jgjpti— $£T*&-5 
*\ £fill«8|i2 1 a«J:tf&flllSl2 1 b^duEi: 

[0 0 16] fLT, tuta^-X 1 0 ©±7? fcWHSH:/ 
P -y * 2 0 ?rfice^J6 U 3 ^ ;l/lf? 2 5 £ 3 ;1>4T? 
711 8 alcrnXLTfaltft-tZt, W2 4a*5iD*2 
4b^E,5Sl4b, 1 4 b*3±r>* 1 5 b, 1 5b*^ 

[0017] njft&jt 3 0 (i¥®SS*^fl5«nm^:W so 

Mit7n7*6 0T'Pli(l7a<y * 8 O^if/ST^ *><D 

3 (04) , ffii%&3 2 a, 3 2 b©TOf 
-^ItLt$5. MIE^ft®Ut3 0«M§Bfi& 
£•$3 l*rafcLT#firf SJ:3KKttfc2ffl©*->;< 
7L3 3£*LTt^£ 0 

[0018] MStiffft 4 0 fiMIERTKl^M' 3 0 3:S5 C 
fcjVP**«»tt**U PMHNc, ffifE^-Xl 0<D 

£&gp i4b. 1 5 b tc * n^tufi « RiftB*as»TL 4 40 
so«fl.3 3 fcttjs-raffifiKav^fflsgjg (0^-e-f) 

3. 4 3*ffl8LT^. Sfc. ^»4 0«^t 
S^MSIffiOEf^Wfctt* 4 4, 4 4 £KW-T&3o * L 

ftfr3 04>;!r>;t?L3 3. 3 3^r^-n€n#jiL, 3&# 

[0 0 19] jgfeKfflic J: nt*\ t&lttfM OO&tftFL 

4 1 (4 2) £7&/£-f£*->©tttcKb/'ctt^t>K-4 0 so 



a (0 2) T\ H^Jg^ 1 1 a . 1 3 a $3«fc 1 2 a . 1 
3 btf^ft^nttgj6ftT^5<DT', £j»1$&tfffiV->. 
[0 0 2 0] L*>&, MEfi33?>>i-4 0 aOJWffiSttiS 

isgB4 o bT'^«a-^b^nT^s<DT% m.muc< 
i,\ tctcL. mm&4 0bi*. mmvwm&itnzrc 

[0 0 2 1] £5&c, feft&fM OWE^ny^ 2 

0 *5 «fc njft&tf- 3 0^ fJ&B-f 5 RTft&ftSfr 6 2,6 
3*<ktfHJ£8M5 13 a, 13 bfrb&WZCD?, item 

[0 0 2 2] #(C, 4>*(c{S«-r-5tt^lt)>T-4 0 a©± 
IffifcKttfcSS* 4 0c (03) tfHSajg 13a, 1 
3 afc<fctt* 1 3 b. 13 b%^n^ntfc3J3©T\ ftfls 

[0023] ftfif«r*i5 ot4«tttfta»*fr%&vTe 

1,52 tiffifB^-X 1 0 ©fcf ^aSttffl^gP 19a, 1 

©A'>^ffl3§gU4 3. 4 3 i:WJSfi.ffiBfcA'>?<?L5 
3, 5 3*WLT^3 0 ££k #ttR»5 2ti9MtWa$ 

5 1 £9 fcrfiJEfcfcoTVS. 

[0 0 2 4] RTK»0Wt7ay*6 0ttlB»fe6 lOW 
«K¥ElU^«ttORl»Sf«fr6 2. 6 3«nfn 

(02) , Minimise icDtp&mcimmmmwtt-* 

6 4«iswr$5, 

[0 0 2 5] W12Rr»SMfr6 2«^CDM4Sg|5^rti7jf&] 
K2$MWU — 36r©J«aPTDBfcRr»»^6 2 a£\ ffi^r 
OiffigPTBtc 6 2 b^Kttfc So S 

fe» Rj»&fcUt6 3 tMIERl»jS«!^6 2 i: ffllfcRTft 
M6 3a, 6 3 b^affigBTffitC^n^n^tfT&So 

[00 2 6] ^LT, ffl8BH&fi^4 0 0^4 3, 4 
3(ca^4*fe5 00*->?<?L5 3, 5 3fcj:r>**e^&6 

1£D*->^?L6 4, 6 4*JW*#1U 3ltiif 
SP4 3, 4 3©56«IIW*fR*J'^ , r*cfcK:J:»)x rT» 

gsfr3o *-wb Lttmmm 4 0 , ft^{±"fe 5 0 « «t 

r>*^IKiJ$«>t7a -y * 6 0 f* i: 4 o T RlK7n -y * 

8 o*««-r*. 

[0 0 2 7] ^{C, cn^-StilE^-X 1 0O±^T'{llB 
i*4f)U IBtt^4 0<OHffi4 4^-^-X 1 OcO^ftgP 

1 6fcK«-fc[3a5l 6 aKtt^tii:, *^«E2 2<D 
ft§15 2 2 aKHT»«M-3 0©ff^j»3 1 RlK 
Kfr3 0*«ia»flriBK:X»**x*4:fcfeK:» rTK^6 

2 a. 6 2 b*5.fctf6 3 a, 6 3b*lSMl 1 a, 

1 3 afcitf 12 a. 13 bJC^tl^nSfltlprfllKWlfi 

[0 0 2 8] COJ:3fcfi*f5ftJfctt» (03) T-ti, 
*^152 2<DftSP2 2 a, HTidSKM" 3 0 (DGkaffl 3 1 
J: t > S^tfte 5 0 c03¥14#Bg|5 5 1, 5 
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[0029] sfc, *nsaMt-<tni±\ rti&$;K-3o© 

4SaP3 2 afcitf 3 2 b«tt>t>. RH&JS^6 2 a, 62 
bfcitfe 3 a, 6 3 b^J:»)W^K?l5aUfcffi«k:* 
507, RT»»»Wi-6 2. 6 3©@te¥&>bVBV\, C© 

fc«>, ^r»«fi'3ooiaiwi*BviNS<fcfe, 

<DMmm±m*&mm±ffi & k> $>*immfr 3 0 ©3fi$fc 
C0030] y-x7 o«iuta-^-x 1 0 tc«-a-pjig& 

ISISBttfcWU rtfiBftffl5KffiBffl»Jffl^9J7 1,7 1 

[0 0 3 1] ?LT, -^-X 1 0tC^-X7 0*ttte"T 
S i:> 7 1,71 A^»»»fr^o 7^600 

^J0^^[H§I56 5, 6 5 K^n^n^ScU MIHTOT* 

* 8 0©±#'\©S*±tf 
^-X 1 Ofc:^- X7 0**£bT»Jft*ttfcl!3BHcS' 
— ;pai8l*£A, HffcbfcSL ^-XlO<O0fU 

[0 0 3 2] #tfC, M&©^li!tfr€>:&S»B£lS&W#3©I& 

2 2 ©SBsfcfc: «t 0 , ^TSMftM" 3 0 (DteWHtiR 3 
2 a*m2 l©rtJj£©;£fl|««a5 2 1 a(C©«LTSS 
«0»*B8lRbTV'»* (03) o C©fc#K RjaftSftttf- 
6 2 tDoJftjg^ 6 2a, 62b «<HS»^ 11a. 13 
afc8MbTV->«— nrtt»A6 3 a, 6 3 b*<HJE 
%Sl2a, 1 3 bfr&HMU 3M4JWSP5 1 tf^-X 

1 0©^SB1 9 alcEE&bTl^So 

[0 0 3 3] 2«C, *^«E2 2 ©KJK*fl'?B-rJK«^ 
^i:«J:3ica^2 6K«EE*WiHbTiaaM"*i:, 
pfld^K- 3 0 CDfe{|iJ^g|53 2 b fcHfcK 2 1 ©*T#«ffigP 

2 l bfcR3l<£n«4>-7, *^«5 2 2©«2jK:SiU 
RT«jgUt3 0tfftg|$2 2 a*3&Si:LT@»U 

M"3 0©fe{|iJ4ggP3 2 a*fi»&2 1 ©£{UfiBffigl$2 1 a 
fr&HMbfcfe BHM&T-3 0©£{P«g|5 3 2 btfjfcS 
2 1 ©^TfJJ^flgP 2 1 bfcfflHrrSo C©fc», bIKS 
84tt-6 2©RTKlSE^6 2 a, 6 2 b tfHJtftjS 1 1 a , 

1 3 aftt&BfflBife*. nsmmmK6 3<D^mm^6 3 

a. 6 3b^ifMl2a, 1 3 b fct&f&fZ i: 1 1 
fc. WttWSP 5 2 A^-X 1 0 ©§£g|5 1 9 b (Cff J$T 

So 

[0 0 3 4] tLT» WE3-f;P2 6 fc, 
^ISjjg®;*- 6 3, 6 3 ©fcf ta^J £ ^ttfggP 5 2 ©fcfta^ 



t < ttRI 7Jfe JzXfil&XE 2 2 ©JOSZMLhBfttS 

fr30 W 7COffi«K:*» b, 6 2a, 6 2 b 43 

<fctf6 3a, 6 3 b*ftflD1fl>« 7t0#tU£9B&'t*o 
[0 0 3 5] *mffiMiCZtlt£. RTiM8tttf-6 2, 6 3 

^> 09*.tf* 1 1 a £i?rKiat£6 2 a £©&£ 

10 ZBMT'i*, StHtd^b-r**. 

[0 0 3 6] 3ffc, ft#tffc5 0a, S&fm*SJ:tf«» 

ms s n*&vz(Dw& \±i®mcn.m£ti 5 0 ©ft# 

[0 0 3 7] £2 £flS09*4, 0 5 *5<fct>'0 6 K:^^"<t 3 
fc, tu3iE©^ 1 Xflffi!*ft!cAJtf5 2 2 ©ft SB 2 2 a fcoj 

20 iMRtf - 3 o (Dm&m 3 1 «ffiM^bTHft^rtticSH« 

bfc«^T?a&S©£;tfU *^«E2 2©ftg|5 2 2a5 
lfi#2 7?tlU C©1^2 7 fcfl-LTRfflWUi 

[0 0 3 8] **jftWO»rt»2 7*4, BSP&*^«5 

%«{S'T-5fc46© i E>©T'fe'3. *I^I«i:LTti, fiajx. 
t4\ IHMttWTf** X f > UXWR** 

[0 0 3 9] *^»JT'«, X7 P -;l/2 3©^* 

so £1352 3 a^:ffi©«gl32 3 b, 23ciHS<UI 

£*Rw-c*s<D-e, nii&^M- 3 o G>mmt*&tm 1 ^ 

[0 0 4 0] M^©*SSWI"??«. W95 4 4^^ 

40 lt t> ± < , ft^rtf 5 o ©fwapa, 

t-xi o^pi^-r, ffioassa, 09*ar, tiE7 

a-y^2 0(c^S-r5<fc^(cbTfe<tv^ci:Ji^imTfe 

[0 0 4 1] 

50 tC^0ftlf^!^S*^<^tl, 1g^B D p©KigA^^K 
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■StfRimc&O, »f?Wtt*«J:0— illftifStv^a 
[0ffi<Dffi¥&I&BJ§] 

[0 i ] *%iHrcfrfrs*fiKMt*ig<0a; i ^sfi^j^^ 



[01] 




[02] #?g frfr * atttra&o % i xmm** 
im 3 ] xmsicfrfrzwammssam i ^mot*^ 

[0 5] *»K(cA^«m«tll«i8^2%fiK9J^ 

[06] jiKWtefrfrzmmn&omzMMmz™ 
[07] tt^efrfrsmumMoatftsis*^'? 

2 0 -mM&7uy?, 2 2 1a, 2 1b- 

2 1 c -ffi«*»ffllH», 2 2-*^«5, 2 



[04] 




25 



[07] 
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